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W»*« l ] 

^SsiMtt * * 1" £ KfflftlRSpaAS fi X fct * O — f 15 * L MM CO A SpaA 

[fit « 2 ] 

7^t©W, TIB (1) ~ (6) o^tLj6»— oXttZloJSJLJiOj(a#*-e**£: * 

#m fc ■* a 111*51 1 iBm^^feo 

(2) ^y-f^^-ff- K*#tfN*3jSJ: l9^154#gOT^ yBfcSr^U 

(3) v^-j-^^y^ K^t&N*SJ: #203* B OT- 5 > Vt->i:f^ 

(4) y^t^^7°f KSr^tfN5feJBJ: <9 i§214#B (DT 5 SW.*?)^? 5 >|:fi 

(5) K*-£trN5kSftJ: Di253fl©7 5 h ^t->Ctt 

(6) y^f^-Zf K&-£tfN*SS<£ I) fjl278#B <D 7 ? / t*7'J y>i:fi 

m^m. 3 1 

7</M^ TIB (a) &v>L (f) O^K^-e** £. £ i"SW*9C 1 IB 

(a) y^f;v^7'f Kfc-g-trNJfcSKJ: *9|I69#B075 ;i^y*'J v^KH 

(b) y^tM7"f K N5fc*jgJ: <9 fit203# B 7 5 J'teHlfe 

(c) y^tJV^^f KSr-g-trN ^H214#B?)75 5 >^itjft 

(d) v7t)M7"f KSr-g-trN^SjgJ: 19 ^278^= B CO 7 5 yBfefc^y 

(e) y^tJV^7'f K£#trN5fcS».£ 19 »154#B3tO e flS203»l 07 5 yf^^^'J 

(f ) i/jri-Jl"*'??- V^ttN^mx *) mi4%rERVm253%rE<OT 

(g) v^;l^7^ Kfc-g-trNSfcSftJ: *?H69#B> ^154#B^t^203#BOT 5 7 & 

f'Jy>, 7'Jy>MM/t-> i:tl 
[if 4 ] 

[itf 5 ] 

SpaAXIiASpaAS6**, TIB (1) ~ (6) OfatL^— o<?)7 5 7 iXlir otti^^ 
W^^7^l*tl. BB2ni*^2^$tL*lBy!lXI±-?-OC*fll*l!fe*LfcK2?!l*» 

( 1 ) y7"f;M7°f KSr-grtfN5ftSftJ: ») H69#B<97 5 y Bfcfc^V ->>fcflHfc 

(2) K4r#trN5|Cjj&«t >3 *154#BOT 5 

(3) ^^^-;v^-7 0 ^ K&#trN5fe»J: 19^203#B^T^ /f^ h l^-^KIIJfc 

(4) y7"t;M7°f K&-£trN5|dfl}J: l9H214#B^7^ ygfc&^'/l'* 5 >&cg}& 

(5) yy-t;^7°f Ftr-^tfN^J: *9 fil253#B <?5 7 5 /fl- h V*-^^1tJft 

(6) K*-£trN5fc»J: *9 H278#B <?)7 ^ yBfeSr^U ">>^flltft 
[ffif^a 6 ] 

SpaAXtiASpaASfi^ TIB (a) &v^L (f) ©W©7?y|^li> @B?iJ#^2 

(a) i/Pi-fl"*??- K*-S-trN*jiJ: "9 H69#B «>7 5 y Bfefc^V 

(b) ->^t^^f K*^trN5fe»J: ^^203#B^T5 

(c) K4-^tfN*SS«t •? fil214#B<0 7 5 y m^ffr? 5 >Ct^ 

(d) l/jr-m"*??- KSr-gftrNsftSiJ: *9 Sl278# B <?> 7 5 ^Ifcfc^y i/^jcflHfe 

(e) v^^-;V^-7°^ KSr^trN*S»J: 19 ^154»BS.O f fH203#BOT 5 y Wl*&* 9"*) 
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( f ) *s 7 -Tfr K*-^tf N5feJe«t "9 i214#@XO r *253tg©7 5>'StH'» ^ 
( g ) ^^^■^•/^■KSr-g-trNSfeSiJ: UHS69#B, *154#I3lU f *203#B ©7 5 7 R 

^ y -> ^ y ~> vs. of fvt-^ t«« 

\rnim. 7 ] 

t & mnmnmm mn^mspam axa*-*?— «*Bfc*Lfc mmm<D a s P aA 
aA^ e 4- a# fc l this $ * i nm * w <? xti & - 1 & mw t-tz m ibm^ 

7 ? ;f(7)Sft#\ TIB ( 1 ) ~ ( 6 ) (DtfStifr— oX(±Z oJ0LJ:Oj|a#*t?*a £. t £ 

tttts if 7 fam^m^^-feo 

( 1 ) v^;l^7°^ K*-£tfN5fci|J: *)*69#B©7 3 y'HfeSr^y v>tti 

(2) l/jr-t-n"*'?* V*&trN&m£ *)#154*B©7 5 ^HSr^U -»Ci» 

(3) v^^;v^-7°^ KSr-g-trNsfc** H203#B 07 5 7 m£ h I/*-'/tfflft 

(4) Z/tr-tfri"??- Kt#trN5|eJtJ: *9 ffl214#B <7)7 $ VKflMJI 

(5) K*^trN*Sg«t *9 H253#B07 5 ^l^f VKgife 

(6) vy^V^T^ K*-£trN3fr»J: ») *278#BOT 5 ^Bfct^'J v^Cfl 

9 ] 

75 71©!^ TIB (a) £v^L (f) (Dfi$tlfrX~&Z> >T £#3^ 1" <£ f»*H 7 IB 

(a) K*#trN*3ft«t >9 |I69#B <£>7 5 y^^'J y^:fft 

(b) i/Vi-^^y*?- K*^tfN*SJ: "9^203#@COT 5 ^1^^^ 5 >CfH 
(c ) K*-grtrN3fe»J: >9 H214#B07 5 yi^^JV^ 5 

(d) v^^;V^-7°-^ K£"g-frN5fc38J: D fH278#B CD7 5 7 ^£ y>Cii 

(e) ^{r-TJ^^-ff- K*-&tfN5ftSSJ: <9 ^154#SSO f ^203#B 5 y* 

(f) v^^-;V^7 o ^F^-g-trN*J^J:^^214#aS:^^253#gC0T5ym^^-^^^ 

(g) ^f-TW*"/*- K*-g-trN5fc»J: *)H69#Bs *154#1XO P *203»1©T 5 ygfe 
[If *Jjt 1 0 ] 

UtR*^ #*96^> SE-9tfc£Wll63$c^ !?SMr*lS 

1 1 ] 

SpaAXtiASpaA«fi3&», TIB (1) ~ (6) (Offltifr— 7 5 J BfeXtt— oJSL±©JB.# 
W^^75;^PI^ SB^!l#-t 2 T? as $ tL & K^iJX (HOC £ L ie^j * 
4 £ £ t *#«fc"t&»^ 7^v>Ll 0 OflJtL**— TOIRoajt^fto 

(1) v^;v^-7°^ F*-grtrN5fc»J: >9^69#B<7)T5 y^^'J y^Cfl 

(2) v^;v^-7°^ K«r^trN*3»«t «J#154#B<0T 5 y>Bt£^V y^Cift 

(3) ^ir-Trfy^-fJ- K£#tfN5fcSft«fc *9 ff!203#B 07 5 h UX-yKW^ 

(4) */ 7 -tfr F^^tfN^Si *9 SI214# B O 7 5 SW.*?)^?^ >KWM 

(5) "sy+fri-ff- K4r^trN5|5»J: lj |I253#B 7 5 y" Bl* h V 

(6) Z/r-TW??- K«vg-trN5fe»J: 0»278»BOT5y»Sr^V 
[1**31 1 2 ] 

SpaAXttASpaASS**, TIB (a) &V^L (f) <Dmtifr<D7 5 7 . SB^J#-^ 2 

1 0 OMlffti*— :SE*^»3fc£B; 0 

(a) K*-^trN*S»J: D»69#BOT5 y»*^V ->>^tt 

(b) v7tM7f K*^trN5[tSiJ: v ^203#B<^7 5 y E^^y";V^ 5 >KflMft 
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(c) i/^i-^y^ K«r#trN5feSftJ: •) ^214#B<7)T 5 7 Ifefc^/l/* 5 >*-gtfe 

(d) =y7^^^-ff- K£#tfN5fcS»J: U fj!278#Bc9T ^ SM^^V y>Cift 

(e) i/jr-rn"*?-? K£-£trN5fc3ftJ: 19 *154# B 31^*203* B^>T5 

( f ) v^^;i/^-7°^ K£-£-fr N5fciU D §214f @SW3f @<D7 ^ 
(g) i/y-rn"*.'?* F£^trN5je3§J: U*69#l, ^154#g25.^203#i<OT5 7^ 
[IfjfcS 1 3 ] 

mnmn <o mm mm mm. s P aA^ e x a * <& — w * u mmm <d a spaAs s & o t , 

TIE (1) ~~ (6) coIrT^— oc7>T 5 yfXIiZ oW<7)I»^^7 5 /t^f 
U Wft^£tA#£M;U JLofcaURte IBS So 

( 1 ) v 7 -T K fc#tr Nsfcift <£ «9 til69# B O T 5 y gft*«^ U v > 

(2) K=£r#tfN*SSJ: 0 ^154#BOT 5 7 gfe^^U v> 

(3) V^/w^? 1 Kt^trNsfeSftJ: fj ^203#B 5 7 Sft** h V*=-y 

(4) y^t^7°f Kt-S-trNsfeSBJ: !9^214#gOT5 5 > 

(5) ^n-Ji"*^ F^^tfN^SJ; 19 H253#BOT 5 J Wrf? y Is* — * 

(6) isy-t-A"*-??- K4r^trN*j»J: D fjt278#BOT 5 y U v> 

1 4 ] 

J«#S co mm HfftltfclRSpaAg e X l± IflJ * Ife* L A SpaA^ e^o-c, 

TIB (a) &v>L (f) 0>flf*Ufr<BT5 /t^tU tt#rt^M;M£*J&)£U I^M 

(a) y^t^7°f K£^frN»J: »9 1£69# B O T 5 7f*^'J 

(b) 9 y{r^1^^"f s f- K«r#trN5ftS»J: *9fil203#B^T ?yS^^>? 5 >Ctt 

(c) y;tM7"f K£#t>N3«J: «J H214#B£>T 5 s^*?)^? 5 vCfl 

(d) vy^;^^ K^#tfN*^i «5 !H278#BC9y 5 7i^^'J v>^«f^ 

(e) y^'tM^f K^#tfN««t ») flSl54»B3tO f *203»BOT 5 ym&#*^y 

(f ) y^t^M/f K*-£trN5fcS§J: «J*214»BXO'#253#Bor 5 ;Wt*&*iTfr 
(g) y^t^y-f K«r-£trN3fc»J: 19^69#B, Hl54#BS.a f H203#BOT5 ygfe 
1 5 ] 

z. t zmwtt-tzm&m uii^h 3HBtto«a 0 

[W« 1 6 ] 

TIB (1) ~ (6) CDW^— y^Xte~oM±<^I'£--£# i 'b&&7 5 
< \&(DT 5 y ie?!l#-t2 @B^!|X{±-?- <£> C Lfc HJ?!ltf»&fc 

Sit i: t*3S*a 1 3 Xli 1 5 Offitifr— fJBt^lfic 

( 1 ) v y^- K Sr-S-ON5jc3jJ <£ 19 &69# B co T 5 y SfW* ^ V v > 

( 2 ) ~>y^-;i/^7°^ Kfc-g-trNsfcjftJ: «J Hl54#BOT 5 y gferi^V v> 

(3) y^tMy'f KSr#trN5|CSft J: *9 ^203#B <DT 5 y Bfej&* h V*=-y 

(4) y^t;^7°f Kfc^trNJfejtJ: *9 H214#BOT 5 J WP7*'9 3 > 

(5) y^tM^f K*-g"trN*SI«£ 0#253#BOT 5 yK5&*h U*-> 
( 6 ) v 7i-)V^ ~f^- K 4r«^trN5feS| i 19 H278# B O T 5 y K**^" V ~> > 

7] 

TIE (a) &V>L (f) <Dffltlfr<DT$ym*W!<WT5.yWtmn-t) f , Se^ljff 2tf 

(a) 'yyi-^^-f^- K**ON5|tjtJ: 1) ^69#B <DT 5 J m* 7 V 
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(b) i/fi-A"*-/* F£#trN5fcSB<fc !9^203#S<DT^ /^^V^ ^ >tt^ 

(c) i/y-t-A"*-??- Ffc^trN^SgJ: l)8t214&E<OT§ SWL*r>l'9 5 > KfiJfc 

(d) i/tri-A"*??- Ffc^trN^SgJ: 13 fjl278#B<7)T 5 y BJSr^U ->>fcfi& 

(e) y^t;v^7°f K*^trN5K»J: •? Hl54#B&a ? fl203#B <DT 5 7 

( f ) v jr-f-fr* 7°f- K Sr-g-ONJft* J: »J fi§214# g 3lO r *253* l©75 ^ 
(g) y^tM7'f F£#tfN*S «t IJ H69#B, *154#BXW*203#g <DT 5 y R 

umm 1 8 ] 

mnmm <d mm mm im svakm a x w © - s is * l £ guns o a s P aA^ s t t 

t^Ittt^ot, SRSe^^TIB (1) ~ (6) ^*-oror5 y^Xiiroa 

( 1 ) v ^ "7°^ K Sr-g-O N**§ i ^ ^69^ l<07^ Bfttf 1 ^ 'J "> > 

(2) y7"tiM7°f KSr-^tfN^SSJ: *9 fitl54#B 5 yi^7'J v> 

(3) y^t;V^7f F^#tfN«i l9^203#BOT^ ygft**h U*-^ 

(4) i/n-Jl"*??- Ffc^trNsfcStJ: ^)»214t@or5>'BlWi'5 > 

(5) i/JTi- KSr-S-trN^JlJ: !9 fit253#B 2- y^'f 

( 6 ) -> y°f- K*-£tr N5fc» i <9 ff!278# SOT^y f£#^ V ~> > 

[ff^ij l 9 ] 

60 JtJf IfrfPiftlKSpaAg 6 X 14 O-gR £ L /c£IftS O A SpaAlf * £ 
t4llit?*oT, ^mSS^TIB (a) &v^L (f) ^^T^SSrtU % 

(a) i/y-f-fr'*-?*- K*^tfN5jtiiJ: *9 H69#B § ">^H«tfe 

(b) l/jT'tfr'i'??- F£#tfN3fc$U *9fi§203#B?>7^ JWl*?'*'?^ > i^WM 

(c) v^;v^7°^ F*-£trN5feSiJ: *9 til214#B <7>7 5 5 >Cft 

(d) ^r-ffr^?^ F&^trN5k38«£ •) *278#gOT 5 ^ yVCtft 

(e) yy'tJM/f K«r-£trN5fcSSJ: «3 ^154#B^.TO203#B <DT 5 /t^^'J 

(f ) zsri-A"<7?- F£#tfN*® J: •?#214#g;&0 f #253#I«>7 5 ;»4-^^ 

(g) l/jrTJl"*??- F£#frN»cfc DTO^B, fill54#B WH203#BcD7 5 
^'Jy^MM/t-^ttH 

[If 2 0 ] 
[If M 2 1 ] 

SpaA®6Xf4ASpaA®fi^\ TIB (1) ~ (6) Ofiltifr— o<OT 5 J IXIi-O^lO 

*UfcT5y mSB^'J ^fj^^itMtt^ fit ^ 1 8 X 54 2 0 ©flTJl*— 3llftR<0|& 

( 1 ) z/^i-^zff- KSr#trN*38J: ^^69#B^T? v> 
( 2 ) -> -f^ F *#tr N5feJi ± "9 Hl54# g <7> 7 5 y S^jS*^ U > 

(3) v^^-;v^7°f- F^#tfN*JroJ: •? ^203#B «0T 5 y h U*-y 

(4) K*#trN5|CjiJ: <9 ^214#B ©7 5 SWdfir*'* - > 

(5) y^t;^7'f K*#trN*»J: i9^253#BcOT^ ygfe** h 

(6) y7t;K7'f KSr-frtrNsfejiJ: ^ ^278#B (DT 5 y WW? U 

[m^s 2 2 ] 

SpaASSX{4ASpaASS#\ TSB (a) &v^L (f) <7)W©7^ / I^P^^ BB^I# 
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t -r &iif*Ti 1 9 xt± 2 o (Dtfstifr— mmn^m^c 

(a) v^^-;W^-7'^ K^frN^i *9fil69#g<7)7 5 ;t*^'J y'/M 

(b) v^;^^ F^-^tfN*^J: !9^203#gcOT5 71^^^ 5 >Ctft 

(c) i/Pi-fr'*'?*- F^-g-tfN^J; ^^214#SOT5 ^t*^^ ^ >t:ft 

(d) ->^;V^:7 0 ^- K£^-tfN**fffiJ: ^)fjl278#g075 /Slr^'J 

(e) v^;i^-7°^ K£^trN5jd#U «9 ^154#@25.^203#@ <?)7 5 

(f ) -y^i-JU^y^ K£^trN»U IJ&214#§;&O f #253#@tf>7 5 /t^^> 
(g) v^;V^7°f- K£"£trN*jBJ: ^H69#g, fjll54#g;&W203#g 0 7 5 ^ & 
[«f 3j£K 2 3 ] 

mnmm <r> mm b^kusc spaA® s x t± <z> — & l /;in« a s P aA® e * 3 - f -r 

4«^t*oT, ^MS^TIB (1) ~ (6) ©^^-o«7 5^tX[±roa± 

( 1 ) v if~r)\"< y'^- K *#t> N*SS i 19 fil69# g O 7 5 7 BW* V ~> > 

( 2 ) v ^f- T 9 ^- K fc-grtrNSfcifl J: «3 Hl54# 1 <£> r 5 7 ^ V v > 
(3 ) */ 71- KSr-g-tfNJfcttJ: >5 H203#g£)7 5 

(4) K4r^trN5|tSiJ: •} |l214#g<75 7 5 S y &&7$'9 5 > 

(5) v^;V^7°f- K*^tpN*5SJ: <9 H253#g ?)7 5 

( 6 ) v ^ 7°^ K fc^tr N5fc3fi «t «J H278# g <75 7 5 ^ BW*^ V v > 
2 4 ] 

JBU*# ffi CO SJf RWW £rC Jli SpaA® fi X li -t <0 £ L ®HS M © A SpaA® S * 3 - K 1" 
sat^-Cabo-C. ^SESa^ia (a) &v*L (f) V>Wtifr<DT § ^t*f L^ W# 

(a) y^t^^^f K4r-£trN5feSttJ: *9 fH69# g <7) 7 5 SWi*jrV i/>KW& 

(b) y/^;i^7"f- Kfr-g-trNSkSftJ: 0 l£203#gO7 5 ^ Bt*^* 5 

(c) yy't^^f K£-£trN5fcS§J: •) ^214#B<A7 5 y 5 

(d) V^^w^f- K*#trN5|tj»J: D H278#g ©7 5 y Wi* 7 V -> > fcgife 

( e ) v ^ 7°^- K*-£tr N5fcS» i «J &154# g 2StO f »203» iOT^t^^'J 

(f ) vy-^-;V^7°f- K&#trN5fc!gJ: *) ^214#g& W r »253»g 0 7 5 y 

(g) v^^;V^7°^ Kfc-g-tr N*SgJ: U H69#g, ^154#aXO f H203#B^>7 5 J Wt 

[W*^ 2 5 ] 

i ^#mti-^>»^ 2 3 3Ui 2 4 o-njtL**— mzm,<7)Mitto 
umm 2 6 ] 

SpaASBXttASpaASStf** TIB (l) ~ (6) (Dfitfifr— o<DT ^ J mXfi— -o£l±.<D 
^Wf,^-57^SI*ii, MB^J#-f-2T^$tL^,7 5 yBIBB2?!lXtt*©C*ffiB*Sfe 
* L 7 5 y miB^iJ <b 4 S Cl t * b-t& 2 3 31 fi 2 5 ©-fUrtL^—lglMft©* 

( 1 ) v jrTWf* K*^tr N*j« <t 19 ^69# g <D 7 5 7 Bfc***' V ~> V 

(2) v^^-;v^^°-^ K*^trN*3iJ: 0 ^154#g0 7 5 y V 

(3) y-^^-;V^"7°^ K4r-^trN5jC3gJ: t) ^203#B <DT < J Wfi h 

(4) ^^^-;v^7 0 f- Hfc-g-tr N^J; 0^2i4#go7 5 smwyfr* 5 > 

(5) v^^-;v^7°f- K*^-tfN5|t#J: l?||253#g075 JWW\> Ut-> 
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(6) v^^V^T^ KSr#tfN*3»«t 0 IH278#B <7)T 5 y SbFjT V '>> 

nmm. 2 7 ] 

SpaAgeXliASpaASa**, TIB (a) ftv^L (f) ©fflft^T? ^Sl^^i, mm 

(a) ->^^-;V^yf- K«r-g-trN5ft3fiJ: «3^69#B<OT5 yHSr^U ->>l'fitfe 

(b) K*^trN5|tjtJ: 0 H203#B c7>T 5 SW&yfr9\ V\zmZk 

(c) v^^-^^^f- K^^trN^SJ: 19H214#S<7)7 5 ^ KStft 

(d) K£#trN5fdg«J: 1? ^278#B<DT 5 y afc*^U 

(e) */iT1rfr«'7 i f- K£#t>N5fc3§i «5»154#gXO f *203#aOT 5 

(f ) i/f'i-fi"*'?*- K£-grtfN5id$U 0#214#B;Rtf»253#BO7 5yBfc*#*-^ 
(g) V^^^^K**trN5|cJiJ:U»E69#B, ^154#B^.^H203#1 <DT 5 y R 
[ft» 2 8 ] 

B#F«3 T?£f X# «r L , _E.03.ggM 14 * * AWMOiUf IM^SpaA^ 6 X it * 
OC*ffi*»*Lfe^fflOASpaA«6*3- Ki-&»^^*oT, TIB (1) - (6 

^IB^iJ 3&»HBi?0#^- 1 ^ 5 tt S SB^iJX J± <?■ <?> C * L @B?iJ iW ISiHS^o 

( 1 ) SB^iJH^- 1 fB«om^@e^iJ i3V>TSl206#B £>8Ufc**G 

( 2 ) @B^J#-^ 1 |Bm^^@E^J^i3V^T||461#B ©-ttitfWI 

( 3 ) @B?7iJ#-i- 1 E*W^E^.w*v>T*608»B«tt»* , C 

( 4 ) MB^iJ*^- 1 lBm<7)il^SE^J H-f3V>*CKS642*BOtt***G 

( 5 ) SB^OH^ 1 |£-RcO^*IB^J^i3V^-C^758#BOJta*^C 

( 6 ) @B^iJ#-^ 1 IB«0^»IB?7iJ .d-f3V»T^833flB OliK 

mim 2 9 ] 

<D C * L A SpaAgfi a - K1" & attest?* o T , TIB ( a ) ft v> L 

( f ) <a#fttf> W&ggfc* U < I©t§I^iJ#I^Jff 1 "C^ £ tL&fB?!] 

X tt <D C Jum £ B?* L SB^iJ ib ft £ hu I BitfST-o 

( a ) W>M^ 1 IBmoil^IB^iJ & ^ X ^206# B Oll^G 

( b ) BB?!l#-S§- 1 IBlE^il^IE^J ^i3V>T^608#B 0-tt*3&*G 

( c ) Wffltt 1 IBUKDi^IE^J IU642#B tf>i_S*a*G 

( d ) @B^iJ## 1 |a-R^ifct3feSEd?!l fciJ v^r Ht833#B Ottt***G 

( e ) @B^iJ#-t 1 IB«O^SB^iJtci3V^^461#B^TO608#B ^^^^G^t^C 
( f ) IS»-5§- 1 |B«©:&2&HB?!l £:& v>-c#642# B$.£>*H758# B ©:8Ub&*£-*G;R0<C 
(g) @B^iJ#-^lfB-Rco^MB^iJ^i3V^T^206#B. ^461#Bm^608#B 
#*G, GWC 
[Iff^S 3 0 ] 

ay*** © mm mm wsl s P aA® s x \t * <o — w> * l ^ mm i©As P aAia^swi7 

^f>i:U«it^«<fect, S»Sfi5&*TIB (1) ~ (6) ^#tL^— oor 5 

( 2 ) "> K N*3S <t U ^154# |tf)7^ H**^ 'J '> > 

(3) v^;V^-7°^ K=£r-^tfN*Sg«t l9^203#BOT5 ygfe^h 

(4) v^f-;V^-7°^- K**trN*SiJ: i9^214#B<^T^ SWAr** < > 

(5) '>^^;V^y^ K«r*trN*SiJ: D*253#B«5T5y«*«h 

(6) F^trN^i: t» ^278#B <^ T 5 J WW? U v> 
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mnmm v mm mm mm spaA^ a x a * <d -u * l tz mM m <d a s P aAn e £ w# 7 

y^>- t LT^Jf-r&T^T^oT, ^mSS^TIB (a) &V>L (f) <Dffitlfr(DT < 

;i*tu i#flm#^iiL, ^.o^mt±^*-r^- tzsfcmt-t&mttm 

o 

(a) ~>y^;i^y^ K£#trN*ywJ: <9 »69#B <7>T 5 7 W.* V) V^t'SJfe 

(b) v^^;v^7°f- K£#tfN*JI£ <9 Jl203#B <7>T 5 5 

(c) v^;v^-7°^ K£#trN5|o#J; i9^2i4#i«T5 y^£y~;vy 5 y\z.WM 

(d) K£^fr N3$diU 19 H278# B <75 T 5 /t^^'J y>(:fft 

(e) K*#trN5fcSftJ: >9 Hl54#BS.U r fl203#B^T 5 y 

(f ) */71-Jl>*<'7<f- K*^tfN*3jBJ: "9 ^214#B25:a f ^253#Bc7)T 5 y 7* 
(g) K^^-tfN^J: 19^69#B, ^154#B^: W203#B <£>7 ^ J M 

[ff^Jl 3 2 I 

c: t *mfflttir2>m-&m 3on±3i (om^-m^m^m. 
im^m. 3 3 1 

SpaASfiXf£ASpaAMa#\ TIE (1) ~ (6) ©f^t^-oo T 5 J mXJi^ojy.JiO 

( 1 ) y^t;v^7°f K^^-tfN*S=t «9 H69# B T 5 SWt&yV v > 
( 2 ) */ F £#tr N« £ *9 ff§154# @<Z)T ^ y" E£^y V v >' 

(3) vy-^;V^7°f- K^#tfN*®J: *9 H203#B?)T 5 7 Bft** > 

(4) y^t;v^7°f K«r^tfN*3g«t *9 H214#B0 7 5 y WOP?*/? 5 > 

(5) *s71-fr'<73- K*-^tfN*3»J: *9 f£253#B07 5 y h V*-^ 
( 6 ) v y*^- y°f- K *-£ON5fei* «t «9 112781= B <D 7 5 y V v > 
[W*ffl 3 4 ] 

SpaAMSXJiASpaASfi^ TfB (a) &v^L (f) OfJ^7 5 B5?!l# 

^ 2 3 fi & r < y mmmx t± -e o c ^« 1 l r < y mia^j & * * - t * #m 

<hi-^|f*^3 1 Xfi 3 2 <DQ$ flip— JRHB*&«>#fto 

(a) y^t;^7"f KSr-grtcNsfej&J: &9 |jl69#B 5 yQfeSr^V ->y^S^ 

(b) y^tM7*f K*^trN*3iJ: «9 H203#l<7>7 ^ y Bfe*?7l'* 5 yicfl 

(c) y7t^^7°f K*-grtrN5|SttJ: "9 H214#B ©7 5 y y;y y 5 y(:ft 
( d ) v y yf- K Sr#tr N5fe» «t «9 ^278# @ro7^S*7'Jy> 

(e) vyf-;ix^7°f- K«-^tfN*iSJ: f?*154#B3tO f »203#B^>T 5 y»*#* 

( f ) ^>y^;v^y°^ K*-g-tf N*S» J: *9 SS214#BS.^253#BOT ^ y 

(g) ^y^-^^T 9 ^- KSr-S-trN^StJ: <9^69#B> Hl54#B^.y f H203#B^T 5 y Bft 
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\mm&\ mm* 

[0 0 0 1 ] 

*^f±, -XMM (Escherichia col i) *i±ifSEfl-#l^iWtn;JI (surface 
protective antigen ; £IT, TSpaAj t%fii~ & £ L i> & 2>) O^j^SH-MI - ^ o ^ 

c fficit spaAgeor^ -^mo— fi5^sm-r^>i t ict 19, RmttcospaA^e^ 
k ti% amxSpaA^a k mi- & 0 
[0002] 

M^*{4, (Erysipelothrix rhusiopathiae) WitCJ: o XMZ. %>W*<D"M% 

[0 0 0 3 ] 

ml, ^<D^MfcWMm\-^mm*j&mtTfr^ ^r^Kmrn^^xmrnLtz^ 
% imms,-f&tztf^<Dmwzdmti, ^mmt^^hti^^, zti%i$.mLtzm&, 

[0 0 0 4 ] 

kit&ibfr-CV^o Galan^Timonyti, Mtf A©-«|5©jt^^at5^x. 
7T-y^iiH/; itcM <r> ill Zm^X-?? z*fbmvtz^ MftmM "CgHMttfc 

*tf-ofztzz>, z<Du~ii%ifim%&£frb-&fc2> - 1 *m%kistz 0 mmn^iizn 

i-^^SkmtfDK^^hmmi&i^^^- VZtl&m&tf, 7>?-»66, 54, 43 kDa?) 

Z>zt*7Flstz (Mx«\ ^#Irt»l#flI) o 
[0 0 0 5] 

Makino^li, 2 lIIJfli^»©^i64 kDaO^M®fi» (SpaAt^) & 3 

htzh'y h\ C \z2m<DT < J fifed* ^ & & 8 *9 ^1 L@B 

[0 0 0 6 ] 

^fcHfl^ itt^^fi69 kDa, 626^1075 y^^^^ih, <7> T 5 J WWM H > 
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2isiwospASfitwjt'< N cMm<7>m*)MLmn&im0>^, 9 ^sele?!) 

SPA, C*Ojftf9 3gL«J**l»v>fcSPA, XttN5ftfli«>— «P2jlO r C*fli©*fe^agLW5-*l!fe 

eo*.«r, ##it»3, 4#hs) 0 

[0 0 0 7] 

^7^£I^*L 7^46.5 kDaCO^U^y-f- K/M3fe]ft#|I#LM (46.5kDa protective antigen 
[0 0 0 8] 

• a ? y^^if LT46.5 KPA£^#£H;:^?&llii£« £ t L 

ffiflttllLT^tt^^o £<W»fl;L;fc46.5 KPAOfllRH:, J& 

T< £46.5 KPA*0JR-*-S:£ffifcJ: *?fir*?*LTV>* 0 ^fetCttLf^ 1) ^14 

*5)PT^»V (pH7~9.5) *#T"COR4i-»»^J:*»ittX€^ 2) »T^*'; (pHl 

o.o~i2.o) &#t-co Karats k i&aaw^oiaJDixs, 3) IRfl-atM^ORfc-f 

[0 0 0 9 ] 
[0 0 10] 

[ifftr^M 1] ^2 0 0 0-2 7 9 1 7 9 ^-<&# 
[0 0 1 1 ] 

[#^K 2] iff gg 2 0 0 2 - 3 4 5 6 8 -^-<2r$| 

[^RHfflfciU ] Garan, J. E. et al. (1990) Infect. Immun. , 58, 3116-3121 
Makino, S. et al. (1998) Microb. Pathog. 25, 101-109 
Imada.Y.et al. (1999) Proc. Jpn. Pig. Vet. Soc. 34, 12- 
[##fF»4] Imada.Y.et al. (1999) Infect. Immun. 67 (9), 4376-4382 
[ftiOB^I 

mmmm l x 7 1 -t & mm] 

[0 0 12] 

^fPJ3te, tWJ:d*^±4v»LX*±©*J&Stt»C«*T3fl:§*Lfc%0*r*o*C, SpaA 
»^Xtt*<0— «*Ifc*L;fc4MJB<0SpaA (filT, @»&3£<£SpaA£ TASpaAj fcfr-*-* 
ifct**) 16^)75 yil^J^)- «fi!&1-& £ »K "eXvtttcoSpaA (XiiASp 

aA) Ifi^^lI#fl(itA#!: LT#£il£^ t*L*|IIJDWII»i-& £ t frh &&SpaA ( 
yjA- A SpaA) ^6 & &^£@B^1-£ 0 

[0 0 13] 

S*^ *§&m<VftL<DE#H±, ±fB#8cfcJ: D^e>tL&ll5jWJKoaL3fex.SpaA (XttASpaA 
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hub * «?&-t & 

[0 0 14] 

^HHJ^-e.ii, ±m<VUm*MJ&'?2>%bfcm. : >S-M3Z*Mtofzffi%:, SpaA (XttASpaA) s 

WSpaA (Xi±ASpaA) MS<7> T 5 7 HEyiJ««&5£M o T V>4 t . A&M 

KZ.OT^smWWtZffd Z.tl<z£V)^ BlY#1±OSpaA OUiASpaA) SatttfttrtfcMyV. 
#atH?Wi^ML/:„ Ml:, itL^WSpaA (XJiASpaA) US Sis MXfc 

*OSpaA Dm A SpaA) Ifi©i69f @©7^i^^'J y>Ct^ Sl214#g <£> T ^ 
yifcfc^A'* 5 >K1I!fe> #278#B<0T5 yfifcfc^V ~>>Ktt8^ Hi 54#g& ^11203 
f |075^f^7'J ^214#B^y ? ^253#aoT 5 y 

|^^)V^^fW->« ^69#B, »154*BXO f »203#B03T5 y 

o 

[0 0 15] 

#3&Wtt, aTt:^tI«IiiKi^SpaA (XtiASpaA) fia<Z>&jg#8;«:ffttt 
SpaASa^^mi-^^ifef^o-C, T5yflfcOll!ft*tr-5ifc^J:«3, WttOSpaAMa 

XfiASpaAMS^^itttoitAfrt Lrnii$-*^- 1 «-#mtl-^ttria^&o 

2. T5/fOW, TIB (1) ~ (6) OWn.*- oXii— oJJJL±Ojfi'fr^:T*a - 
£: £ -T * ±fB 1 W^feo 

(1) y^t^^^f Ffc-fi-trNSfeWJ: t9 H69# g CD T 5 /Ri/y ~>>t'S^ 

(2) i/jr-fA"*?* K*#tfN*SgJ: l9^154#i<^T^ /f^^'J 

(3) i/n-Jl"*"/* K«r#tfN*SSJ: *) H203#g ©7 5 y h kt-VCti 

(4) vy^;v^7°f- K*#tr N5fe» J: 9*214#B<£>7 5 ylfefc^/l/* 5 y&cg^ 

(5) y^fiM7f K*#trN*SftJ: 19 #5253* B <7? t 5 y h Vt->Ctt 

(6) S^f-JW^T^ F£#frN«U «3 ^278#g c7>7 5 

3. 75yf«*\ TIB (a) &v*L (f) O-feftLj&^ifca £ h *W$kt1r2>±m 1 

(a) v-y^i/^y'f- K*#trN*i»J: i9^69#g^)T5 yaftfc^v y>ft» 

(b) vy^;v^y°f- K£#trN;fe$U •? *203#BOT 5 J m.*?^* * >fc*3& 

(c) y^tJ^^f K4r#tfN*Sj|J; "9 ^214# g <Z> 7 5 ;f^^>^5 

(d) y^t^^f K*^trN*SftJ: 19 H278#B<7)7 5 y^^^'J ~>>^«m 

(e) vy"^-;v^y°f- K£#frNMU ij »i54#B3to e »203#Bwr ? y 

(f ) "sy+fr^-f* K**trN5le»J: 19 H2i4#s;st 0**253* a ©7 5 y yyv 

(g) t/tri-fr*-?* K£#frN»U >9^69#g, *154#BS.t^*203#B 5 y It 
yy ^'JyVS^hVt-VKfSi 

4. j&iRft^ #Jt96$c, SE-9^&<TOI163*#>£>&&^J: <9 »WT 

c: t zmmt-r&±m 1 £v>l 3 &tiMwfi&o 

5. SpaAXtiASpaASfi**, TIB (1) ~ (6) M-o©7 5yiXtt^I±o 

n^h^^^t i: 1" & ±fB 1 & ^ L 4 o^tL**— ^SBIRo^o 

( 1 ) vy*^-;v^y°f- F£*£trN5fc3iJ: ^^69#b«ot 5 y^^yy y>ctt 

(2) ->y-^;V^-7°^ K*-g-trN*S»J: *9 fjll54#B <^>7 5 ~>>fcfi& 

(3) ~>y^;v^7°f- K*^trN*»J: U *203#B <DT 5 y S££ b U*->KWte 

(4) v-y^;v^y°^ KSr#trN*SiJ: U *214#B^T 5 yflftt^;!/^ 5 >l:tt 

ffiliE#2 005-3026758 
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(5) v^;v^-7°f- KSr^-trN^SiJ: "9 H253#B <DT 5 7 m& h U 

(6) i/n-fri-f?- K«r#trN*Sg«t «9 H278# B O T 5 -/Bfcfc^'J v > Kffitfe 

6. SpaAXi4ASpaAgfi#*> TIB (a) &v^L (f) <DWtlfr<DT < J K?fl# 
# 2 tr^ S tt* SB^iJX 14 * O C *M £ L ft: mn h & & £ t «r ttMR tt* ±15 1 & 

l 4 <DWfifr-mm.<o^mo 

(a) *stri- K*#tfN5|tjfl|J: l9^69#gOT5 ygftSr^'J S/>tfl|* 

(b) K£^trN5fc3g<J: 0 f!203#B <Z> 7 5 / i^^V^^ ^^HIJI 

(c) */71r1i"<-f J f- K«v£trN5fe!tJ: H214#ii COT ^ J 'Wt& 7 ? '3 >K1&& 

(d) i/jr-t-Jl"*"/?- K*#trN*JiJ: *9f|278^B07 5 y^Cli 

(e) v^;V^7°f- K£-g-trN5kS»J: •9lSl54#e3ty f ^203#B<^T5 

(f ) i/tr-f- Jl"*7?- F*&trNi£M£ *) ^214#B^.^253#B ©T 5 J 7* 
(g) v^^-^^^f- K£#frN5£3iU «9^69#B> ^154#B^^203#B * J Wt 

*3&93*i, ±ibi ftv^LTo-ftirtL^— 3®E*o^*flst»j xti&ztzmmt-? 
zBnm^mmmmwspaA (3U4AS P aA) is^ii^s, s»»it*fej=j: *H#<b*i 

*JK^HSW^»l»«I*iLlKSpaA (3U4ASpaA) gSXtfi ftfc^Jfcfrfc 
[0 0 16] 

± tU2\ :AJM KWtt^SpaA (3114 A SpaA) £^#t£<75$t A# t LT 

Nl • *fe##fE£fr 3W?SpaA (3U4ASpaA) § £ 0 iHtf 

fa*i*SpaA (3U4ASpaA) mX&fc, ^m\3k, ffiJR-T* If?? * ^ > Ltfffi TO 
ftittftX^ftlittti^ao 1"&;fr*>> tMfdgJ.o^*fi<j*SpaA (3U4 ASpaA) > 
^^at>^fe«ft £ 0 Sttfr&£ «£ i?#CtL*SpaA OU4ASpaA) £J3v>tU;£\ itt 

t -?ftt>iLX # * tBf&#«- i- £ ^-s-fb y * f - > ^jfefr? * f- > ©»jt*ft 

[0 0 17] 

*&m<Ojjmt> SpaA (X {4 A SpaA) ®6<97 3 J BMEfll ©7 5 y m 

tr^«^fft*jfi*AttfcSpaA (Xf4ASpaA) 16oMM^J;ot#f#itt^l»o 
(1) SpaA (Xi4ASpaA) Stfe^V? n > ^ 

JJWM^fi, J»HJSiBttoaiv> t©iU±C2 ®«<^JfiL*a>6 s #^E L, 1 Mill fc 2 
HM^^S^tLSo llltLTMft, 2SW^tr#J»96*. SE-9*. » 

^63^^ tttmiif h ti& wtunwwm&osvah&fc? i> fc«fflt? # * o i tL<b 

B#*0.1%Tween80j^tn^V"f h <t >7*.-z? 3 V^i^IiL, 37*C-C\ 16-48 

[0 0 18] 

SpaA (Xi4ASpaA) - Kt-Safem ^ B^S:ftfc4SB«WSa^J (S2^iJ#-^l) 

r>ZkK£V) * 0 I5^!I#-^ 1 B^#S*SpaA3tfS^-0^«^!j, 

2J4, 0^fi*O->^^-;v^^ K4r^tf^SSpaASficoT5 7 BfeKyO*^"t"o 
@B^iJ#-i-7{±, SE-QftcS-ftSpaAitfe^O^afeE^lO— **^"to £<?>@£^Ji4, @5^iJ#^- 

ffi!E# 2005-3026758 
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lOE2?«J<O107#B-34«Bt'*BSi-*o #SDNAOfI§£{i, rUIK^DNAWm^f y K 00*. 
tf, Isoplant (*fc5£<Mt~y £Jfv\ mt<V7u Y a — /WcfEo Tff :bft<2> 

o PCRy° 7^-|±, DNA-frJ*5&K<IH (f H x. ffQIAGENtt) * if H^tJHi" Hit #^ C A¥^TI6 

*) Mcfottl K it, @B^iJ#-t 3 KlNcoI-9- h , 4 5 KBamHI^ h frfj-fln L fc-fr 

JftDNA**«ffl§*LS 0 SpaA«S*3- K-t&DNASfM-OiiJflltwti, 3 5 15®?) 

y°7-r-^-, ASpaAS&S:3- K-t-*DNABfM-Oifi|Bt»±, HE?!!*-*? 3 ^.Z/ 4 E«*>:/9 
>f v - $ ft £ 0 # ft & SpaA& A SpaA^ B * a - K I" & DNAI0f>t t± , ffll !»*Nco 

I^fi5fe-r^Metfc >'^^;V@B^J^C5feffl!l3«60T5 7i (Ala-Phe-Ala) * 3 12 
1i <7) «*3&*#Jn SftfcfcOfc&So A SpaA® 6 * a - K 1" -2. NDABf M" t± ^ SpaAitfS^- 0 126 

m<V&n*$ljlZ> t fc K J: 19 , S ttKJS t-fcifttetSlJfeT i & 0 PCRRlSliu "HTIE^LA-Taq 
(SSJI) , Advantage HF-2 PCR Kit(BC Bioscience)^]! V\ i#©/n h 3 
-/UfcflfeoTfr iLtfAv»o PCRtw J: ^tf^ft^DNAKf^O^Se^Jti. TA^ n-^>^ -y 

, ABI PRISM310 Genetic Analyzer (PE^M t vXrAXtt) \z£ *)#fc5g£ft£o 
[0 0 19] 

£ *) LT#£>ft&SpaA (XfiASpaA) Sfi * 3 - K1"£ itfS^-co * n - - > ^Wfrft 

fOPlg^TWbL^S&T 9 ?.* ^ K, pETlld (Novagentt) |:#AL, AIM 

M-f&o m^mmtLX, HB101, JM109, LE392, TBlXll^lftif^ffl^rffiT?**^ 
, £f$L<fi, JM109-C&&O stfz^OalAy^ i: LTIi, hn#l/->3'/ft, 
7°n h y°9 ^ h te, PEGv£& ¥&&lfibtL& •h t fi$ti<D^& %m v>T & i%v^ D g fi*;a:f5T-<7) 
lifSift KHISU ^»E^J**3e-t* C K X Ijff frft^o it 

©IftiSftli, Sambrook^^-<TV^— |£fltl^mf5T-Mffex.S#f (Molecular Clonin 
g, A Laboratory Manual Second Edition. Cold Spring Harbor Laboratory Press, N. Y. 
, 1989) KtitoXftv £i#Tii, HI&KkJU TfjJRtf)*-? h*JBv>, 

[0 0 2 0] 

(2) ^v#f4SpaA (XtiASpaA) OfkmRtfttm 

tru-~yy% ft fcSpaA (X ti A SpaA) itfST-O^f^fi „ jK^/f^-f-ya 
>£Aft, £ft£ytJM&~*A-f £ i K J: *9 , TOtt-e*) o fcSpaA (XtiASpaA 

[0 0 2 1 ] 

ft'So ^Unt'W^ Takaratt^Site-Directed Mutagenesis System (Mutan-Super Express 
Kiik Mutan-Express Km N Mutan-K^f) N Stratagene1±<7)QuickChange Multi Site-Direct 
ed Mutagenesis Kit> QuickChange XL Site-Directed Mutagenesis Kit> Invitrogen1±6D 
GeneTailor Site-Directed Mutagenesis System^ if (DTftMO* y Y MO^n 

C i: iz X y), ^4 y V ^ a-r-- v a >^Aft^> i i: 
[0 0 2 2 ] 

"T^tt^SpaA (XfiASpaA) iilfi^W @ © 7 ? / 1^ ^* 'J y > i:tl 

ffi|E# 2005-3026758 
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„ fill54#gOT5 ym*?V ">2/fc*». H203#B<7)T5 h ^t-'/tm £ 

214#BOT 5 5 »278#Btf>7 5 yMfe**^ £ 

KJ:*K ^MfltrtWfttt^Afrfc LT3&S$*^*o Ljfctf*ot\ SpaAifrfc^cO^y 

£v>Rl»K ^TJ-gEMSrAtL-C^^o $fiL<ii> SpaA OUi A SpaA) ^fiOfil69#B 
<7> T 5 y Wt#r l ) v y £118^ H214# B (75 T 5 y ^55*^ ;v y 5 y KlUfc, &278# g O T 
5 y IJ^y V v y fcflKft, &154# BXO r *203« g c7) T ^ y Bfej&*#* ^'J^^M/t 
-yKfiife, *214*BRU r *253#BOT5 5 VRXF YV*=. y KWXk 

, 069HB. #154#BRW r *203#B^>T5 ;t##*^'J ~>y, 7 , JJ'>XtJ f H'* = 
> ^SJ&£tL& <£ -5 ^SpaAififS^co* 0 ^ yfU-f-ya yjWfrtL&o SpaA^SO— 
SBfcUfc^LTfl&tLS ASpaASe^lR^^yX^, ft&Kte£fitf$U lor^yt 

#&l/3* B£*L7c A SpaAfi, MCttit^ii^t^o fff L<(i, C 5^20710 W 
75 ygft*lfe*Lfe, yy^;V^y°-?- K£^tfN5fctl!| «t 19 420^07 5 yaft3&*fe** ASpa 
AlfiT^So -LIB t>£07 5 y m«m^tf UtKJ:!), W^OSpaA (Xtt A SpaA) 
gfifclTSgt^SpaA (X(±ASpaA) i t i> nTtg-C&&o Z\(DH*) C^WC^ftC 

£<9, BW^JiSCrTOttXtt^eoSpaA (XtiASpaA) 5e*gftlc#Sii#T?i 
o 

[0 0 2 3 ] 

*y yfU-f-^a y^ife^tLfcSpaA (Xti A SpaA) jt^-Ol&^ttfriB^) y n - 

^^{4BL21 (DE3) , DH5 a (DE3) , h V "7° h 7 r > 7° n -t- y - * ^ 9 *? ~ <D 

W^-fcliHBlOl, DH5«. JM109* W-ffiffl^tLSo ffU<li, yn-^^ytgfiiJSS 
©l&SfclWMT -9 - fc*»-C§ SpETlld (Novagentt) ^y y - ii7CfliWBL21*coa^^- 

[0 0 2 4] 

SpaA (XfiASpaA) ^fi ^HJJLTV^,«x.7CMW<7)y y V -~ y y*i±, &T<D£*> 

mm • mmLtzmi^i&mm^mz x <o euku £<&a^**in*.»»Lfc& 

#U ffiaSat't (15000 rpiru 15#W) K J: !JiJfcilE^StA'»4riaJR1"*o H^zM^ SSJ: 
ftmffi&ffl (WAlf, Triton XI 00) N ^rV-h^lJ EDTA) , 'JVf-Af^i 

inLT^^v^ mm, mm*<Dm®frKmmLtz®., — 5£*&sds-#v ry ^75 
;n^M &c its y v y - 7* v u r y > - l ^-9- y tfife'fefca* 

«bSpaA (X(iASpaA) §6 col&K £<> MXfe<D%mM:li, ±.&<D&bfrm 

&<D±mtifcm<VSpak (XteASpaA) M&S[*}kMi't2>ZkK£. *)ftt>ti2> 0 &&Wlz$s 
v^Tli. mo%£k±.&it'mzt$cmZtiZ> 0 SpaA (XiiASpaA) SQOflie (*fcl±lftaj) 
K {4 , _h|Bco^-9- y X irfto' < ^jfeJUl^ , ELISA&, y a y y y y n y h ft, K h 

«? > b w^iiD? tra±a^-rtLfdr x v> 

o 

[0 0 2 5 ] 

»T56**SpaA OUiASpaA) M^M^JdOkM^hSpaA (X^ASpaA) «fi*iBI»-J-4|RC 

^n?FS, ^>6l^nvhfe 77^r^^nvl>^ li^n-? hfe, ^y K 
n^~>T/^yy h y n-r hft^ifO7jft^a*-^t3-*7t^ft^M$tL^ 0 *§kW<Djj& 
SpaA (XtiASpaA) gem^7CfliW^^#m«^P«a («x.lf, 'Jy*f- 
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15000 rpm, 1559" W) fcft^7 77- 20mMTris-HCl pH7. 5, lOmME 

DTA, l%TritonX-100) ^(OMMZWi*) i^t- «t «5 , 90%Ja±O»K* r ^r«B'C**o 
[0 0 2 6 ] 

(3) SpaA (XJiASpaA) SS^SfelRtt 
i d L-C»e>*L&SpaA (X(±ASpaA) gfiO&MCttii, JLtLfcOgfi* v-^Xti-?-^ 

ti> feLJF>^e^25%(volAol)7Xm^T;V< A^tn^a***^ 5f»KL^ 
*JR?ll*flSEU lM^J&/t •? 5~10E<^-7^^ (ddy. 5i«, M#LT^ 

ase-r * o $&#w> 3 » w & k © * a * ^ * * & ra k &#t l , 

io Him, v**<&&*b*«»-*-*o K;iia©MMit ^cosa^^M* (PD50 

) Blottet^o 
[0 0 2 7] 

:£3&IB<£>SpaA (XtiASpaA) llSti, * > 7 << ^ * -^XM'MZML, Btt&W 

-tztitxov trym&h LT«fflStL*o -tuc, 7jcm^bT;v5 a, y>mT;v5 
n - ? a ^ <75 tf&m * m&miR Lxma-t&ztK**) s^jjw t> tt * „ t tz , mmm 

mmm 1 ] 

[0 0 2 8] 

( 1 ) SpaA&tf ASpaAfcn- VtZltittO? n > ^ 
M^-«WJfiLftMlS<7)S^My>J^##, jfiL«M2S^#*96^D ? SE-9*^0. l%Tween 
80ljin7>^ W > 7 a - y 3 (Difco) "WC, 16~48B#H9i$# L/io * 

*M (&1.5~3.0mL) *$*<kLT#fc*Ufcifc« GfoO. 03 g J£Ui) <£ «J > DNAttffi^h 

(Isoplants &&:&tt~ytf>V->) &JBv>T^V ADNAfcJfiffiLfco 

##3 4 cd^T-, 3fc5cO^T-) fcLA.-Ta3f?h (SS) fcfflv^TPCRfcfTofco R 
J^fS^94°C^373-«#L^^ 94°C-60#\ 56°C-30tX 72 o C-60#O-^ * ;v£3O0ft <9 
& L o SS^iJ*-^ 3 CO y° =y A - \t , SpaAitfS^- O ^79# S ©ti £ «3 TSE«i* £ ±i te $ 
-fr*fe*^W-Lfe«»OT?, ^©5' 3M8KNcoI-9->f hWUD^tv^o SB^J#-^4$. 
JF5©7°7^-7-!t -e^^tLSpaAitf5^-O^1260#gS.<7^1881#S^^« (SpaAitf* 
^©Ma K>) STJfcifttS^aifca&teRtl-LfcfcO-^ CL*i£><D5' *HJ ^ JiBamHI 
■^M h##i)D^tLTV^ 0 PCRfc<fc»K *79~1881#B©a*E2?fl**i"*SpaA3afe : F-3t 
^79 ~ 1260# g Ott^K^lJ =Sr ^f"t * A SpaAfltfe^tf 8 ** 5> & o 

PCR^i ^)iiiIi§L^DNAI|f>T-^NcoIS.y ? BamHItr2mm'ftL, #fetL&?H'ffcWfc ; P«>NcoIR 
^BamHI-e 2 MMit Ltz 7"7 7>5 KpETlld (Novagentt) t ^T4DNAU if-^i *fflV>TJtft 

// g/ml^-^LB*5c^±fc (1.0%Tryptone, 0.5%Yeast Extract, 1.0%NaCK 1.5%*^, p 
H7.0) HSft^L, 37°CT— ftftfLfco v ^ = n ~~ * T > U >50^ g/ml^*LB 
^ll~5mLi:iiU 30~37'CT'»L, feSpaARlT ASpaASfi * a 

- K "* * aHE^-fc 9*3 FWtTt (ll-a, 11 1 - b) o 

ffi|E# 2005-3026758 
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[0 0 2 9] 

(2) SpaA&^ASpaAgeof&i! 

(1) KflloT, «»*^C07 0 9J^5 Kfc:W»BL21(DE3)fci&A 

U iRteiftLfc'»^3ni-^fc 0 i/>/fl/3D--ir>'e5/iJ >50//g/ml# 
^LBigffi 1 ~5mL«a U 30~37°C L & , i#*TO^OD600nm«^0. 6-1. 0 
i:It«n^iL/: 0 i<^W«Kl/100$OIFrG(100mM)*tR*tnx., M^37°Ctr2~3 
^Wi^tLfeo Sg^#mt^*co2xSDS^>y;i/^^-> 7 7 -£}S^U lOO'CT^ 
raiDML/;t, SDS-#y7*V/l/T$ F^IS^Mj (SDS-PAGE) fc^tf. *v->- 

EI 2 fi N SE-^S^SpaA^rfASpaASfiOSDS-PAGEOM^^^I-o 
[0 0 3 0] 

(3) SpaARCfASpaASfiO^ 
SpaA^^ASpaA^e<D$tA«J^co*fe^mT^^-ef|^^ 0 £jfrW 1 - (2) 

'*y7r- (20mMTris-HCl pH7.5, lOmMEDTA, l%TritonX-100) tb & ^MW^MMx. 
, £T?!K»Lfco iWlB?»«Et'J V^-A^(10mg / /ml)«-l/100#i«L 

> 30°C, 15#rafl&#Lfc&, *?frT\ ^>T^-y-^--^_ ; K -gj 

^T)V ;UR-20P, 7^/7 h ; 5, B#M ; I5fj\ 2-40) «tML, 15000 rp 

»*0*^tH;«02xSDS'9- > 7 r - £tJD;iMflL SDS-PAGE * v 

[0 0 3 1 ] 







StA#:^jE&/SpaA 


(lit) 


0/3 


ND 


SE-9^ (211) 


L 3/30 


0/3 


#0-96^* (2 11) 


0/3 


ND 


( 1 MS) 


0/3 


ND 



[0 0 3 2] 

(4) tA«iot«se^j 

2fcfc, m 1 3 * n - > (No 1 , Uo2Rm 0 3 ) <fc *9 ^ 5 

K*WlffiU ASpaAM6£3- K^aatfe^tt&E^JfcffffLfc *9/*>f tf-** * 
A ^- If* -fey* 0 @B^J#-^7 0Sa?iJtJ:b^L^^, *2^L}taUlftfD* 

[0 0 3 3] 
[«2] 



31 206 # g 


A ^ G (Cfft 69 #@ <D<Sf/U& ? vKfiS^p y'ycfS) 


No2 


|g 461 #g 


A tf* G (Jg 154 # g <Djf;u& % .Vf&^^ U v^(cg^) 


No2 


» 608 # g 


T a* c (cam (« 203 # g co^f y s^a* h i/t^y|:fi) 


No2 


IS 642 # g 


T a* G tfi 214#@ 0>fc *?-*J>l/ifiir}\,& 5 y|cf|) 


Nol 


758 # g 


T tf* C Cfi 253 # g co * ^fr—zstf ]. ujr=z vte^) 


No 1 


^ 833 # g 


A a* G fcti (jg 278 # g (DTXs* 1 ?*? >>m& ? V f^jceft) 


No 3 



mmm 2 ] 
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[0 0 3 4 ] 

m.2 O^Sm^frDNAlffJf ir«OASpaA^e^%iti-^m# (SE-9*) i»9» 

ASpaAHS*^ - K't^M'f5^<7)S587#@^^1152#g £#tfEcoRI-ClaI 
HfJt (04 -a) ^Trit • ffiMLfc 0 ^^EcoRI^^Clal^kSLfc-BJvm^OASpa 
AMfi*^iai-SW#: (SE-9$c) S*0 * 5 F&cff A U ASpaASS £ n - 

<£ ^ 

b) ^ n->No3 S*OASpaA®fi&3- Fi"3 %t{%=?-(D&S587%£Bfrhll52%£B ^frE 
coRI-ClaI®f>t (04 -b) £!¥ALt^7°9^5 F (^833#g <DiM.&U^) , 

c) ^n->No2fi*OA SpaA^S ^3- KtS itf£T-Of§266#g ^ 1152# g £#t>K 
pnI-ClaI|)f>T- (04-c) *#ALf:7"7^5 F (H461#g t H608#B 

. XO* 

d) ^n-^No2 fi^OASpaA^fi^n- F"f &:itfS^-Oifl587#g^<bll52#g £^tfE 
coRI-ClaIltf>t (®4-d) LfcT'?* 5 F (&608#B W&afefiBI) *i*Lfc 

o 

e) ASpaAgfi^n- K1-^»itf5?-C0^206#B<7)^^ftm$tL7t:y o 9^ 5 F«, rTv# 
ttOASpaA^fi^n- K-T^alfS^ (SE-9*fi*) ?>lil266#g^£>1152#g £#frKpnI 
-Clal»f>t (@4-e) ^KpnI^.O f ClaIML7^^n->'No2 ^^7^ 5 Ft'#A1" 

f) ASpaAM^n- Fi-^itfS^-0^642#BOilS^S?^$^7t7°7^ 5 Fi±. ^4 
Yy^Vtry-J F5a-^yx^yXS (Takara. Mutan-Super Express Km) \Z X # 
HL/Co i i9*#e^^f±> nr^OASpaASaS-Hm-rS^-f*: (SE-9#0 El3*c7?-7'7^5 
F (01 -b) EcoRI&mJindin-e—MHtU ASpaA^fi £ 3 - Ki-*jt^?-^>* 
587#B**fel260#i3StO , ^ , 9^5 F (pETlld) O— ffi*#trEcoRI-HindIII»fJir (967bp 
) ^^^^-77/;? FpKF18k (Takaratt) fc* n-^^Lfco ^tL^tlttt, M£ 
^Jff 6©^IfAffl^it'J =r** V^-^ F (ASpaA^S^^ - F1-^stfs : f-0»642 
#Bcom^T^Gt'SmL7t:^632#g^'b|^657#B^@£?iJ^^1-^) , TakarattOMuta 
n-Super Express Km^r v h ^i^#0-fr V^y a >7°7^ v — 5pmoU 10 x LAPCR^ ?7r 
- (+Mg2+) 5/* K dNTPM^8//U LA-Taq*°V ^ 9~*f»ifc0.5/i lX^MSKW**^ 
x.50^1hL, HJttffll- (1) i:|WI#^PCR^ffo7to i^PCRRjeatSri^y-A/ifejK 

^MMVl 184* (Takaratt) K * n - =. y ? L£ 0 # tL/^^#A7°9 
^5 F^EcoRI^^BamHI^ZlStmfcL, ASpaAgfi £ ^ - F"T &it{S^<7)f|587#B if h 1 
260#g Sr^-tfEcoRI-BamHIWf^Sr^Ji • - ^ Iff )t &in#tt<D 

ASpaA^6£!£i!i1-£^# (SE-9$0 Ef3*<7>7^*5 FOffi|Wl^^-g^A U g^O 

F£#7t 0 i§£R^> #*96$cI±I*<^ASpaAM£n- F1"£ itfcT-^ov^T & , 
frfBtRI#^j*^vs ^642#BO^»T^G^«m^tL^7 9 9^^ Kfcflli&Lfco 

<fc d KL-C#fbtL7^7°^* 5 F^7^MBL21(DE3)^^®^L, «1?tf 1 - (3) 
^oTASpaASe^^^M^^^, M^<^7°9^5 K"e?£K|gg| L A SpaA® 

[0 0 3 5] 

(2) ^rSSpaA^aor 5 7ftlH i^HSIfi^AM 

m&m2- (i) - a) <^-7°9^ ^ F£Psti;&m;iai-t?z:m?M;u T^n-^m^M 

C*»»t. ASpaA®fi£n- F-r^>mfS : ?-^^611#g^^ll52#gc7)Sa^J^-^£fPstI-Cla 
IWftf- (04- f) M -ffllL^o ^i6PstI^^ClaI^aL^Rrf#tt0^rSS 
paA®a&$&3L-r£m# (SE-9*) ft*<7)7'7 7;5 H:#AL, SpaAS6^3- v-f&m. 
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FT^MWBL21 (DE3)*^^K^m U ^jfeffl 1 -( 3 ) rmMMti cD^#c£fi^*:M 

SpaASfitiS-A#t LTHm^tL^ (0 5) o 
[«#!l 3 ] 

[0 0 3 6 ] 
(1) i?TA#:£i^t-&SpaA (XliASpaA) 

$mm 2 - ( i ) T'#?t &svak*mxfct x^x^m-^mm^mmm 2 - ( 2 ) xm- 

7t^rSSpaA^fi^trA#:t LT|§^1-^^iW*'e-tL-Fn^*L, #i##Ml00 ml*. 
lOOOOrpm, 5frmM>kl^ nbiifzitm^, i> t (D^m^Micoi/5-l/10^<Dm^^ v 7 
T- (20mMTris-HCl pH7.5, lOmMEDTA, 1 %TritonX-100) Kte&ZXMM 
Ltzo -©iStC V V^-Av##[(10mg/ml) £ l/100#fi-^n U 30°C, 157}-[i9it»L 

7ic?tT, ^?&M#M»»li (^ - 77 -; Branson Sonic Power Co.. ^Tfr 
; 350, TV Y7°v V ; 4, Duty Cycle ; 30%, B#^5~15t^) ^iMvttSU 15000 

?i«15000 rpm^57>F^I>73it U ig'kl.mZm&VXffi&sSy 7 r - a«ifl 
S*) ZDnx.tz 0 • 3 ~ 5 01 i5 1 1 ^^-coft^Pt-eti 

^W*^*Mm^7jc^||^L/io -OjPv^?t*ScFl5000 rpm^l57>F^jS^75-^|L, it 
^±ff Lfc^ itSES: 8 M^«i#^10 ml KMM Vfz Q MUX 2 mm, £ h \* 5 °C 

-CI 8B#ra^50^Cii|t^*Px.^^^, #A#SS£lT^tLfcfcO&*j|SilSpaA (XfiA 
SpaA) Icfi t Ltz 0 SDS-PAGEf^O y ;v £ ^ -7 v - - Ifefe L, T^^vh^-^ - "CifflSg 

L/c^*, i^^tc J: ^tf^tt&SpaA&CfASpaASfifi, 90%jy._hOiM£^ Lfc (El 

6) o 

[0 0 3 7] 

(2) SpaA OUiASpaA) SfiO&gPIKte 
SpaA (X fi A SpaA) ^ggJEtt AS L tz 0 MIMM 3 - ( 1 ) xmU L SpaA 

(XtiASpaA) v#$U mil:, ^S^Tfcll ml t TkSHtT ;v 5 - •> A ^;V7 i;a;r/ h ( 
ALHYDR0GEL"85", Superfos Biosectortt) 5ml^^Px.. &UX 2 mHU^^KUBL, V 
?^>Wit L?Zo Z<D*7 25% (vol/Vol) ftMltTfrS. A ^*^inj^aAtt*. 

^5 Lfc#^J*PI2KU 1 *«^U*fe •? 10E<©v^^ (ddy, 5il«fc, *) 

^^tMLtlj[SL/:o 10HWr?.Xtf>£?BfcfHRU »»L;fcSpaA (XfiASpaA) 
Sfi«f»i (PD50) *1$Litotz 0 ^c3 £tBL£2::J3«9, »»LfcSpaAXt± ASpaASS 
O^N&Mlfi (PD50) i±, 0.0621^ g/mL~0. 1885/i g/mLt. § frtbXM V^ftflRtt* 
*LTWc 0 (50%*3b4) fi, Behrens-Karberii (Karber G: Beitra 

g zur kollektiven Behandlung pharmakologischer Reihenversuche. Arch Exp Path Pha 
rm 162:480,1931., Ill^fgl BfcfT5jK EWW^M^^iB , p 564-5 

65) tcJ:U, ^MOt^ DttiL^o 

v-7^#^Kfp» (^g) = 10 m , m=X4- C(ho+hi) (Xi-Xo)xl/2+(hi+h 2 ) (X 2 -Xi)xl 
/2+(h 2 +h 3 ) (X3-X 2 )xl/2+(li4+h3) (X4-X 3 )xl/2] 

x 0 , it, . . . . i4i±&mmm<Dmkx& ho, hi, ... . tott-etu^-f ansa;® 

(^ak/»«:) t?** 0 (X) (i, x-Logio [SW^SS 

fltffi (/ug/ml) XV (ml) +mRfem ^X^k.hfl^> 0 

[0 0 3 8 ] 
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A SpaA 


SpaA 


SpaAitfi^CD 


H 642 # g 


M 206 #g 


g|S33#g 


f»642#@ 


«&g|Mfi: 


ffc 758 #@ 


IS 461 #g 
IS 608 # g 




^ 758 #@ 


sets 


2.30 


1.91 


2.33 


2.28 


(rag/ml) 












^#f£/5fc»ifc 








625 


10/10 


10/10 


10/10 


10/10 


3125 


9/10 


8/10 


10/10 


10/10 


15625 


5/10 


0/10 


4/10 


6/10 


78125 


0/10 


0/10 


0/10 


0/10 




0.0864 


0.1885 


0.0875 


0.0621 













imm±ommmm] 

[0 0 3 9] 

*%W(0-%m*. ±mmx^mi±<DSv>ak (3UiASpaA) ^^itt^Aft LT4gf^ 

j£$*L££ £fc ioTSpaA (XtiASpaA) ^TfT^O^^«^lS«$ ft* 0 

t)nbtLZ>MMz.Spah UUiASpaA) JESfi, WttSS t nWoftJfelKte 

n<%i>fc*ftM-t&m<Din l mk It, **v>»±, -JftSpaA (XfiASpaA) MfiSvf* t JjWftm 
fcOjBf-frHH-r-6Wft#«-i:Lr^IfflT?§-&o «fc 13 #<b tt 

&SpaA (XJiASpaA) Sfitiu g*iyW^»f:^v>t#^*I.Ittt-S 6 0-C*4 

[0 0 4 0] 

[01] SpaA&tfASpaA®a#&K^**-*^-f-|II®-e*&o a ; JBy*«SE-9*|efi 
*OSpaA*3- Ki-^atfS^-WA^ttTt-/^^ 5 K (pETlld/SpaA) „ b ; A SpaA 
Atte^tf** A $ tz •? =7 7. \ K (pETl Id/ A SpaA) 

[0 2 ] lcfl-#mSE-9*S^OSpaA^.y ? ASpaAMacoSDS-PAGE^)|§m^^-r^*T^ 
& 0 M;^-*-. ; Mie#MMMif«, v->2 ; SpaA^fi 

#&it±I§«:«B$u u->3 ; ASpaA^6^il^:Mm^#Wm 

[0 3] Hc^-#mSE-9*S^C0Rrf#tt^^i#tt ASpaAHfiOSDS-PAGEO 

Ma»^-hft. v->2 ;TOttASpaA«eiis^mja*a^afft3*^i5taE, 

[IH4] Wfflttl <OWkWmt<D&mz£ !?, WI4 ASpaA^a^ftii 
i"*^d»W5^R<eJft# (3^n-^:Nol, No2OTo3) =fc I? f&tB L?z7°y X ^ K 

[05] mnmmsE-mm^n^R^Tfmn. mxm spaAgaosDs-PAGEo^ 

*S:^t^lCe**, M ; v-*-, l ; TOf£SpaA^B#ilil*JJ§«^W?£#L 

3 ; WttSpaA^S^ia^:JliM^V»S^jt^±Vt, V->4 ; ^#1±SpaAS&^ 

[0 6] «»<7)^fl-#BSE-9*a*0^r« (£tA#0 SpaA&tfASpaASSoSDS- 
PAGE<0*|f*Sr^-r^JtT?**o M;^-#-, ; SpaA^fi, V->2 ; ASp 
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[mm] 

SEQUENCE LISTING 

<110> JURIDICAL FOUNDATION THE CHEMO-SERO-THERAPEUTIC RESEARCH INSTITUTE 

<120> A method for the production of Erysipelothrix rhusiopathiae surface prote 
ctive antigen in Escherichia coli 

<130> 2003TE1127 

<160> 7 

<170> Pat ent In version 3. 1 

<210> 1 

<211> 1881 

<212> DNA 

<213> Erysipelothrix rhusiopathiae 

<400> 1 



atgaaaaaga 


aaaaacacct 


atttccgaaa gtaagtctta 


tgtcgtgctt 


acttttaaca 


60 


gcaatgccac 


tacaaacagc 


ttttgctgat tcgacagata 


tttctgtgat 


tccactaatc 


120 


ggtgaacaag 


ttggattgct 


cccagtttta cctgggacag 


gggtacatgc 


tcaggaatac 


180 


aacaaaatga 


ctgatgctta 


tattgaaaaa ttggtatctc 


taattaatca 


aaaagtgaag 


240 


ccgtttctta 


taaatgagcc 


aaaggggtac caaagtttcg 


aagcagtgaa 


tgaagagatt 


300 


aactcgattg 


taagtgaact 


taaaaatgaa ggaatgagtc 


ttcaaaacat 


tcaccatatg 


360 


tttaaacaaa 


gcatccaaaa 


cctagcaact agaatcggct 


acagaagttt 


tatgcaggat 


420 


gctatgtatc 


ttgaaaattt 


tgaaagatta acgattcctg 


aacttgatga 


agcatacgtt 


480 


gatttactcg 


tgaattacga 


ggtgaaacac cgtattttag 


taaaatatga 


aggtaaagtt 


540 


aaaggtagag 


ctcccttaga 


agcatttata gttcctctaa 


gagatagaat 


tcgtagtatg 


600 


aatgaaattg 


ctgcagaagt 


aaattattta cctgaagcgc 


atgaggattt 


cttagtttca 


660 


gattcaagcg 


agtataatga 


caaactaaat aatatcaact 


ttgctttggg 


tctaggggtc 


720 


agcgagttta 


ttgactataa 


ccggctcgaa aatatgatgg 


aaaaagaact 


tcatccactg 


780 


tatcttgaac 


tttatgctat 


gcggagaaat cgccaaattc 


aagttgtaag 


agatgtatat 


840 


ccaaacttgg 


aacgtgcgaa 


cgcggttgtt gaatccttaa 


agacaattaa 


agatataaaa 


900 
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caaagaggga agaaactaca ggaacttctt gaaatttata tccaaagaag tggagatgtt 960 

cgaaaaccag atgtactcca acgatttatt ggaaaatatc aatcagtagt tgatgaagaa 1020 

aaaaataaac ttcaagatta tttagaatca gatatttttg attcatatag tgtggatggc 1080 

gagaaaataa gaaataaaga aattacactc atcaatagag atgcatactt atctatgatt 1140 

tacagagctc aatcgatttc ggaaattaag acgattcgtg cagatttaga atcacttgtc 1200 

aaatcattcc aaaatgaaga aagtgactct aaagtagagc ctgaaagtcc cgttaaagta 1260 

gaaaaaccag ttgatgaaga aaaacctaaa gatcaaaaga agctagttga tcaatcaaaa 1320 

cccgaatcga attcaaaaga agggtggatt aagaaagata ataagtggtt ctatattgag 1380 

aaatcaggtg gaatggcaac aggttggaag aaggtagcag acaaatggta ctacctcgat 1440 

aatacgggtg ctatagttac gggttggaag aaggtagcaa acaaatggta ctatcttgaa 1500 

aaatcaggtg cgatggcaac aggatggaag aaagtatcaa acaagtggta ctaccttgaa 1560 

aactcaggtg caatggcaac aggatggaag aaagtatcaa acaagtggta ctaccttgaa 1620 

aattcaggcg caatggctac aggatggaaa aaggtagcaa acaaatggta ctaccttgaa 1680 

aactcaggtg cgatggcaac aggatggaag aaagtatcga acaagtggta ctaccttgaa 1740 

aactcaggcg caatggctac aggatggaaa aaggtagcaa acaaatggta ctaccttgat 1800 

aaatcaggaa tgatggttac aggttcaaaa tctattgatg gtaaaaagta tgcatttaag 1860 

aacgatggaa gtttaaaata g 1881 

<210> 2 
<211> 626 
<212> PRT 

<213> Erysipelothrix rhusiopathiae 
<400> 2 

Met Lys Lys Lys Lys His Leu Phe Pro Lys Val Ser Leu Met Ser Cys 
15 10 15 

Leu Leu Leu Thr Ala Met Pro Leu Gin Thr Ala Phe Ala Asp Ser Thr 
20 25 30 
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Asp He Ser Val He Pro Leu He Gly Glu Gin Val Gly Leu Leu Pro 
35 40 45 



Val Leu Pro Gly Thr Gly Val His Ala Gin Glu Tyr Asn Lys Met Thr 
50 • 55 60 



Asp Ala Tyr He Glu Lys Leu Val Ser Leu He Asn Gin Lys Val Lys 
65 70 75 80 



Pro Phe Leu He Asn Glu Pro Lys Gly Tyr Gin Ser Phe Glu Ala Val 
85 90 95 



Asn Glu Glu He Asn Ser He Val Ser Glu Leu Lys Asn Glu Gly Met 
100 105 110 



Ser Leu Gin Asn He His His Met Phe Lys Gin Ser He Gin Asn Leu 
115 120 125 



Ala Thr Arg He Gly Tyr Arg Ser Phe Met Gin Asp Ala Met Tyr Leu 
130 135 140 



Glu Asn Phe Glu Arg Leu Thr He Pro Glu Leu Asp Glu Ala Tyr Val 
145 150 155 160 



Asp Leu Leu Val Asn Tyr Glu Val Lys His Arg He Leu Val Lys Tyr 
165 170 175 



Glu Gly Lys Val Lys Gly Arg Ala Pro Leu Glu Ala Phe He Val Pro 
180 185 190 



Leu Arg Asp Arg He Arg Ser Met Asn Glu He Ala Ala Glu Val Asn 
195 200 205 



Tyr Leu Pro Glu Ala His Glu Asp Phe Leu Val Ser Asp Ser Ser Glu 
210 215 220 



Tyr Asn Asp Lys Leu Asn Asn He Asn Phe Ala Leu Gly Leu Gly Val 
225 230 235 240 
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Ser Glu Phe He Asp Tyr Asn Arg Leu Glu Asn Met Met Glu Lys Glu 
245 250 255 



Leu His Pro Leu Tyr Leu Glu Leu Tyr Ala Met Arg Arg Asn Arg Gin 
260 265 270 



He Gin Val Val Arg Asp Val Tyr Pro Asn Leu Glu Arg Ala Asn Ala 
275 280 285 



Val Val Glu Ser Leu Lys Thr lie Lys Asp He Lys Gin Arg Gly Lys 
290 295 300 



Lys Leu Gin Glu Leu Leu Glu He Tyr He Gin Arg Ser Gly Asp Val 
305 310 315 320 



Arg Lys Pro Asp Val Leu Gin Arg Phe He Gly Lys Tyr Gin Ser Val 
325 330 335 



Val Asp Glu Glu Lys Asn Lys Leu Gin Asp Tyr Leu Glu Ser Asp He 
340 345 350 



Phe Asp Ser Tyr Ser Val Asp Gly Glu Lys He Arg Asn Lys Glu He 
355 360 365 



Thr Leu He Asn Arg Asp Ala Tyr Leu Ser Met He Tyr Arg Ala Gin 
370 375 380 



Ser He Ser Glu He Lys Thr He Arg Ala Asp Leu Glu Ser Leu Val 
385 390 395 400 



Lys Ser Phe Gin Asn Glu Glu Ser Asp Ser Lys Val Glu Pro Glu Ser 
405 410 415 



Pro Val Lys Val Glu Lys Pro Val Asp Glu Glu Lys Pro Lys Asp Gin 
420 425 430 
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Lys Lys Leu Val Asp Gin Ser Lys Pro Glu Ser Asn Ser Lys Glu Gly 
435 440 445 



Trp He Lys Lys Asp Asn Lys Trp Phe Tyr He Glu Lys Ser Gly Gly 
450 455 460 



Met Ala Thr Gly Trp Lys Lys Val Ala Asp Lys Trp Tyr Tyr Leu Asp 
465 470 475 480 



Asn Thr Gly Ala He Val Thr Gly Trp Lys Lys Val Ala Asn Lys Trp 
485 490 495 



Tyr Tyr Leu Glu Lys Ser Gly Ala Met Ala Thr Gly Trp Lys Lys Val 
500 505 510 



Ser Asn Lys Trp Tyr Tyr Leu Glu Asn Ser Gly Ala Met Ala Thr Gly 
515 520 525 



Trp Lys Lys Val Ser Asn Lys Trp Tyr Tyr Leu Glu Asn Ser Gly Ala 
530 535 540 



Met Ala Thr Gly Trp Lys Lys Val Ala Asn Lys Trp Tyr Tyr Leu Glu 
545 550 555 560 



Asn Ser Gly Ala Met Ala Thr Gly Trp Lys Lys Val Ser Asn Lys Trp 
565 570 575 



Tyr Tyr Leu Glu Asn Ser Gly Ala Met Ala Thr Gly Trp Lys Lys Val 
580 585 590 



Ala Asn Lys Trp Tyr Tyr Leu Asp Lys Ser Gly Met Met Val Thr Gly 
595 600 605 



Ser Lys Ser He Asp Gly Lys Lys Tyr Ala Phe Lys Asn Asp Gly Ser 
610 615 620 



■Leu Lys 
625 
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<210> 3 

<211> 37 

<212> DNA 

<213> Artificial 

<220> 

<223> Sense primer designed for preparation of SpaA and SpaA protein 
by PCR amplification 

<400> 3 

catgccatgg ctttcgctga ttcgacagat atttctg 37 



<210> 4 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Antisense primer designed for preparation of SpaA protein by PC 
R amplification 

<400> 4 

cgcggatcct tatactttaa cgggactttc agg 33 



<210> 5 

<211> 38 

<212> DNA 

<213> Artificial 

<220> 

<223> Antisense primer designed for preparation of SpaA protein by PCR 
amplification 

<400> 5 

cgcggatccc tctattttaa acttccatcg ttcttaaa 38 



<210> 6 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> Oligonucleotide designed for preparation of pointmutated SpaA pro 
tein by site directed mutagenesis 

mtiE#2 005-3026758 



#H 2004-053882 ^-vl 7/ 

<400> 6 

ctgaagcgca ggaggatttc ttag 24 



<210> 7 
<211> 1228 
<212> DNA 

<213> Erysipelothrix rhusiopathiae 
<400> 7 

tgattccact aatcggtgaa caagttggat tgctcccagt tttacctggg acagggatac 60 
atgctcagga atacaacaaa atgactgatg cttatattga aaatttggta tctctaatta 120 
atcaaaaagt gaagccgttt cttataaatg aaccaaaggg gtaccaaagt ttcgaagcag 180 
tgaatgaaga gattaactcg attgtaagtg aacttaaaca tgaaggaatg agtcttcaaa 240 
acattcacca tatgtttaaa caaagcatcc aaaacctagc aactagaatc ggctacagaa 
gttttatgca ggatgctatg tatcttgaaa attttgaaag attaacgatt cctgaacttg 



300 
360 



atgaagcata cgttgattta ctcgtgaatt acgaggtgaa acaccgtatt ttagtaaaat 420 

atgaagataa agttaaaggt agagctccat tagaagcatt tatagttcct ctaagaaata 480 

gaattcgtag tatgaatgaa attgctgcag aagtaaatta tttacctgaa gcgcatgagg 540 

atttcttagt ttcagattca agcgagtata atgacaaact aaataatatc aactttgctt 600 

tgggtctagg ggtcagcgag tttattgact ataaccggct cgaaaatatg atggaaaaag 660 

aaattcatcc attgtatctt gaactttatg ctatgcggag aaatcgccaa attcaagttg 720 

taagagatgt atatccaaac ttggaacgtg cgaacgcggt tgttgaatcc ttaaagacaa 780 

ttaaagatat aaaacaaaga gagaagaaac tacaggaact tcttgaaatt tatatccaaa 840 
gaagtggaga tgttcgaaaa ccagatgtac tccaacgatt tattggaaaa tatcaatcag 900 
tagttgatga agaaaaaaat aaacttcaag attatttaga atcagatatt tttgattcat 960 

atagtgtgga tggcgagaaa ataagaaata aagaaattac actcatcaat agagatgcat 1020 

acttatctat gatttacaga gctcaatcga tttcggaaat taagacgatt cgtgcagatt 1080 

tagaatcact tgtcaaatca ttccaaaatg aagaaagtga ttctaaagta gagcctgaaa 1140 

gtcccgttaa agtagaaaaa ccagttgata aagaaaaacc taaagatcaa aagaagccag 1200 
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ttgatcaatc aaaacccgaa tcgaattc 1228 
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